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TITLE: Nucleic acid encoding new potassium channel designated TWIK-1 - useful for 
treating channel deficiency diseases, screening for active agents and for diagnosis 

Basic Abstract Text (2) : 

USE - (II) is the first member of a new family of channels consisting of 4 
transmembrane segments and two P domains, and being only weakly rectifying. (I) , 
vectors, the cells of (2) and (II) are used to compensate for deficiency of potassium 
channels in various tissues. Modulators identified by method (3) may also be useful 
therapeutically, e.g. for control of epilepsy, arrhythmia, vascular disease, 
neurodegeneration (particularly of ischaemic or anoxic origin) , endocrine or muscular 
disorders. (I) and the vectors can also be used to create transgenic animals 
(especially knock-out animals) for use as models of TWIK-1 related diseases. Analysis 
of the sequence of the TWIK-1 gene may be used for pre-natal diagnosis of disease. Ab 
can be used to detect TWIK-1 channels and for inhibiting or activating the channels in 
vivo . 

Equivalent Abstract Text (2) : 

USE - (II) is the first member of a new family of channels consisting of 4 
transmembrane segments and two P domains, and being only weakly rectifying. (I) , 
vectors, the cells of (2) and (II) are used to compensate for deficiency of potassium 
channels in various tissues. Modulators identified by method (3) may also be useful 
therapeutically, e.g. for control of epilepsy, arrhythmia, vascular disease, 
neurodegeneration (particularly of ischaemic or anoxic origin) , endocrine or muscular 
disorders. (I) and the vectors can also be used to create transgenic animals 
(especially knock-out animals) for use as models of TWIK-1 related diseases. Analysis 
of the sequence of the TWIK-1 gene may be used for pre-natal diagnosis of disease. Ab 
can be used to detect TWIK-1 channels and for inhibiting or activating the channels in 
vivo . 

Equivalent Abstract Text (4) : 

USE - (II) is the first member of a new family of channels consisting of 4 
transmembrane segments and two P domains, and being only weakly rectifying. (I) , 
vectors, the cells of (2) and (II) are used to compensate for deficiency of potassium 
channels in various tissues. Modulators identified by method (3) may also be useful 
therapeutically, e.g. for control of epilepsy, arrhythmia, vascular disease, 
neurodegeneration (particularly of ischaemic or anoxic origin) , endocrine or muscular 
disorders. (I) and the vectors can also be used to create transgenic animals 
(especially knock-out animals) for use as models of TWIK-1 related diseases. Analysis 
of the sequence of the TWIK-1 gene may be used for pre-natal diagnosis of disease. Ab 
can be used to detect TWIK-1 channels and for inhibiting or activating the channels in 
vivo . 

Equivalent Abstract Text (6) : 

USE - (II) is the first member of a new family of channels consisting of 4 
transmembrane segments and two P domains, and being only weakly rectifying. (I) , 
vectors, the cells of (2) and (II) are used to compensate for deficiency of potassium 
channels in various tissues. Modulators identified by method (3) may also be useful 
therapeutically, e.g. for control of epilepsy, arrhythmia, vascular disease, 
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neurodegeneration (particularly of ischaemic or anoxic origin) , endocrine or muscular 
disorders. (I) and the vectors can also be used to create transgenic animals 
(especially knock-out animals) for use as models of TWIK-1 related diseases. Analysis 
of the sequence of the TWIK-1 gene may be used for pre-natal diagnosis of disease Ab 
can be used to detect TWIK-1 channels and for inhibiting or activating the channels i 



vivo . 



Equivalent Abstract Text (8) : 

USE - (II) is the first member of a new family of channels consisting of 4 
transmembrane segments and two P domains, and being only weakly rectifying (i) 
vectors, the cells of (2) and (II) are used to compensate for deficiency of potassium 
channels in various tissues. Modulators identified by method (3) may also be useful 
therapeutically, e.g. for control of epilepsy, arrhythmia, vascular disease, 
neurodegeneration (particularly of ischaemic or anoxic origin) , endocrine or muscular 
disorders (I) and the vectors can also be used to create transgenic animals 
(especially knock-out animals) for use as models of TWIK-1 related diseases. Analysis 
of the sequence of the TWIK-1 gene may be used for pre-natal diagnosis of disease Ab 
can be used to detect TWIK-1 channels and for inhibiting or activating the channels in 
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US -CL- CURRENT: 435/69.1; 435/ 320. l f 435/325, 536/23.1 
CLAIMS : 

We claim: 



whicU i*51 a fp P H rif - ed n ^ leiC aCid molecule encoding a mammalian protein 
which comprises 2 P domains and 4 transmembrane segments, and is competent to 
transport potassium across a membrane. competent to 

com^ises 1 f f domainslnd^ ^ mol *™ le encodin 9 a human protein which 

potassium icSo^SnSSLJ . tranSmembrane and - competent to transpor 



weaf Lward e re C ctific:tion Ule ° f Claim * 3 huMn ^ «*">*ts 

t!issu"e and^n^ddS^ 01 ^ 1116 °f Claim 3 WhiCh iS jessed in brain and heart 

iss.r-Sc^s^^pisi.r ofthe followin9 tissues: piacent - iive - 

repreLSrbrSESlD^^ 1*^™* ^ ^ * Wh±Ch the Se <*— 

6. A self replication vector comprising the nucleic acid molecule of claim 2. 

expresses fSumfHrt?' 11 re * licatin 9 ^ctor of claim 6, which cell 

Snh! J ™ Protein which comprises 2 P domains and 4 transmembrane 
segments, and is competent to transport potassium across a membrane 

8. A micro-injected cell comprising the RNA transcript synthesized from thP 

compris e r 2 P m d leCUle ° f , Claim 2 ' WhiGh Cel1 «Pre.sS. a^n protein wSch 
comprises 2 P domains and 4 transmembrane segments, and is competent to transport 
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^ -potassium across a membrane. 

9. The transformed cell of claim 7, which cell is selected from the group 
consisting of prokaryotes and eukaryotes. 

10. The transformed cell of claim 9 which is a bacterium. 

cell The tranSf ° rmed Cel1 of claim 10 "hich is a yeast, insect, plant or mammalian 

12 A method for the production of a human protein competent to transport 
potassium across a membrane which comprises 2 P domains and 4 transmembrane 
segments, comprising transferring the vector of claim 6 Mo a enS S r 
culturing the cellular host under conditions allowing the production of stid' 
potassium channel, and purifying the human potassium channel 

13. The method of claim 12 wherein the cellular host is «3p1^i-^ „ 
consisting of prokaryotes and eukaryotes. selected from the group 

14. A pharmaceutical composition for the compensation of a deficiencv in DOra «nn m 
channels at the level of one or more tissues, which comprises an isolated and 
TV f 't T l61C aCid raolecule encoding a human protei/comprising 2 P domains and 
a me^nf Se9mentS WhiCh Pr ° tein ±S ^tent to transport potass ^acrost 

nucleif L r TrmSecuL C o? P cl S aim°2. WhiCh C ° mPriSeS ^ ^ ^ansformed with the 
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CLAIMS : 



What is claimed is: 

1. An isolated and purified nucleic acid molecule coding for a protein capable of 
forming a potassium (K.sup.+) ion channel, comprising two P domains and three or 
four transmembrane segments. 

2 The nucleic acid molecule of claim 1 coding for a protein wherein the number of 
P domains is two and the number of transmembrane segments is four. 

3. The nucleic acid molecule of claim 1 which is human. 

4. The nucleic acid molecule of claim 1 which is a cDNA copy of a 2 6 kilobase 
transcript expressed at high levels in the pancreas and placenta, and at lower 
levels m the brain, lung, prostate, heart, kidney, uterus small intestine and 
colon. 

5 The nucleic acid sequence of claim 1 which codes for a protein which comprises 
the sequence represented by SEQ ID NO:4. 

6. The isolated and purified nucleic acid sequence of claim 1 which codes for a 
protein which comprises the sequence represented by SEQ ID NO: 4 or a sequence 
having the equivalent function of being . capable of forming a potassium (K.sup +) 
ion channel which comprises two P domains and four transmembrane segments. 

7. An isolated and purified nucleic acid sequence of claim 2 which comprises an 
open reading frame (ORF) of 1185 nucleotides. 

8. The isolated and purified nucleic acid sequence of claim 7 which is human. 

9. A self replicating vector comprising the nucleic acid molecule of claim 1. 

10. A cell transformed with the vector of claim 9, which cell is selected from the 
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group consisting of prokaryotes and eukaryotes . 

11. The transformed cell of claim 10 which is a yeast, insect cell, plant cell or 
mammalian cell. F L l - eiJ - or 

12. The transformed cell of claim 10 which is a bacterium. 

13 . A method for the expression and isolation of a potassium transport channel 
encoded by a nucleic acid molecule according to claim 1 in a competent host cell 
comprising transferring a self -replicating vector including said nucleic acid 
molecule into a competent host cell, culturing said host cell under conditions 
allowing the production of the potassium transport channel, and isolating and 
purifying the polypeptide comprising the potassium transport channel 
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